Antigen-independent, integrin-mediated T cell activation.
The "outside-in" signals produced by the interaction of integrin molecules with the extracellular matrix (ECM) trigger a multitude of cellular events. The vitronectin receptor (VNR), an alpha v beta 3 heterodimer, functions as a costimulatory molecule for the activation of a subset of V gamma 1.1/C gamma 4-bearing gamma/delta T cells, which have been postulated to recognize a ubiquitous self-antigen. We addressed the question of whether stimulation of these T cells requires both engagement of the VNR by ECM proteins and engagement of the TCR by its Ag. We introduced into a TCR- but VNR+ mutant T cell hybridoma, TG40 (derived from 2B4), a chimeric molecule that contains the cytoplasmic tail of the TCR zeta-chain fused to the cytoplasmic and transmembrane region of either human CD8 or human CD25. The transfectants expressing the chimeric molecules secreted IL-2 constitutively when the VNR was engaged with a ligand, e.g., provided by ECM proteins present in FCS. This constitutive cytokine secretion could be blocked with mAb directed against the VNR, with or the peptide RGD, or by growth in serum-free medium. VNR-mediated cell activation also induced the phosphorylation of the zeta-chain. Signaling through the zeta-chain was required, as cells transfected with a chimera containing only a 22 amino-acid long, truncated zeta-chain did not secrete IL-2 constitutively. Thus, we demonstrated that the binding of the VNR to ECM protein in the presence of the zeta-chain is sufficient to induce cytokine secretion by T cells and does not require the recognition of an Ag by the TCR. Such integrin-mediated, Ag-independent activation of T cells may play a critical role in the potentiation of inflammatory responses.